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ABSTRACT : PROBLEM TO BE SOLVED: To provide a stock applicable to a wide temp, range from 

high temp, parts to low temp, parts of an exhaust member, excellent in high temp, strength 
and workability and having good surface properties. 

SOLUTION: This steel has a compsn. contg., by weight, <0.02% C, <0.10% Si, 0.4 to 
0.2% Mn, <0.04% P, <0.02% S, 3.0 to 20% Cr, <1 .0% Ni, <0.02% N and 0.2 to 1 .0% 
Nb, contg., at need, one or more kinds among <0.5% Ti, <0.5% Zr, <0.5% V, <0.5% Al, 
<3.0% Mo, <1.0% Cu, <0.3% rare earth metals, <0.03% Ca and 0.005% B, and the 
balance Fe with inevitable impurities, and, in the steel before working, the content of Nb as 
Fe2Nb Laves phases is suppressed to low value. 
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(57) [Sl^j] 

im&i^m m&%x\ c : o.o2%j.:iT. si : 0.10% 

tlT, Mn : 0.4 ~2.0 %. P : 0.04%J.:J.T. S : 0.02% 
aT. Cr : 3.0 —20%, Ni : 1.0 %VJ.T . N : 0.02%!^ 
T. Nb : 0.2 -1.0 %2r*A, £^lzmtX . Ti : 0.5 
%OT, Zr : 0.5%1.JIT, V : 0.5 %OT, Al : 0.5 % 
l^ilT, Mo : 3.0 %felT. Cu : 1.0 %131T. REM : 0.3 % 
ITF, Ca : 0.03%UTt3il/B : 0.005 %WFcD'j ib<7) 



CO 
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Fe2NbO (112) 
Nb(C.N)iO (200) 

O >0.2 
• ^0.2 



(0.21 ) 
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C : 0.02%WT. 

Si : o.ioxixr. 

Mn : 0.4 —2.0 
P : 0.04%WT. 

S : 0.02%mT, 
Cr : 3.0 —20%, 
Ni : 1.0 %l:XT. 
N : 0.02%l.:lT, 
Nb : 0.2 —1.0 % 

-t-w L , mmnFe J: v^mmT-mni}^ 4> ^ ^ c t ^ 

Ti : 0.5 

Zr : 0.5 %I.:aT, 

V : 0.5 %OT*3J:tX 

Al : 0.5 %i:JlT 

±Mm.-^crmz^ ^\>z. mM.%x\ 

Mo : 3.0 %^1T. 
Cu: 1.0 XmTmU 
REM : 0.3 %VJ.T 

[19*384] it*3ai-3£Op*>cov^-rix;??u:^(cig 

Ca : 0.03%WFiiXlf 
B : 0.005 %y.T 

i^ias^iS. imj&.ni^x/mm^mzmixticr'^^m. 

•m OX^mSftCiSFejNb <:0(112) 5feSi:Nb(C, N) 

£0(200) ^m.b(r>it^io.2 m'X'h^zt^mkt-t 

[00 0 13 

[^Bj£7)Jlt- SSffi^S] ^C73^BJ(i. Stft^^^-h 

[00021 
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[t^^oj^w] mw-co^m^mmx-m^^hix^^irico 

0- h. m%-?-^^-ti'¥\<zii^ mifz-m^^m^'^mx' 

fcD, Vt^iJ^h, nh^mMLtzSMS 430JlL(17Cr-0.4Si- 
0.4Nb-0.5Cu)^7bifigffl§ilT#?t„ L/{)^L, —mz. Nb 

mtm^f^ixxK^fz. --n. '7yy-<7)X'jiz. imm 
i&iMLmmxm^^toix^Mm?hmtiizii^ Mxitco±:f}-^ 
iSi^'Mimm (Ys) ^^ii^mxh^tzib. ^^^mcDUhm 
jDffl{ija^-c{i^< . crhh\>mMo^m]iu-thztizj: 
'yxm:k^^\^±^-tfzrimmt/^±b Lxmm^nx 

^fz. ZCOmmmtLXli. mtlf. Type432(17Cr-T 

1- 0. 5Mo)^^Type436 (17Cr-Ti -1 . 3Mo) ^^:i:"*>#(f ^ 

ti. ^tiii>i±'£'m^j:m±mzmtxmtKtxmm^ixx 
^mz^h t\>^^^m^i&tx\>-^fz. 

[0003] 

o UmiMMmiz i o T . Nb^n^ t Ti mam b i EJ5!I L 

t -o x±m.^m±^tzm±c7):^^ •/ ^ r v ^ 

/i. zcrjfzisb, m^^ij^i^iSiiS^^I^X'cofK^^^immx 

w^mizmmx'^ hmm<r>mm^^<mttix\>^tz. 

i)^hmmzmt^tz!!b<7)m^ti^z ntx^z ^oj?;^^ 

§fLTV->^. mtl,£. *fra^8-60306 -f-i^^lgtCJi , 0. 
6 -1.5 %Si. 16-22%Cr£0gijjmS^m^aP«ffl7i7 

ri:BHIB$ixTi^-l. J; 0 Sm^SvSait^ov^T 
<7)*J^^- 2:11^ L/^ i CDX'$> 0 , -7 :7 5 - i -C-^ffiiS 

V^Si»Sr-t-WLTV-i.Sc7)-r\ S;S5i;g*^'a< JaX-ttlC^^ 
t/i. ^*^aH57 -60056 -f-^lgtcti;, 

^ $ ^iT V ^ ^ . L*- L . Oi! i, . Si -&*4*«0. 38%m 

[0 0 04] ^ZX\ 3^^BH{4. ai&»Xi^>''>'. ^- 
hys'^fx^i/y. ^my°yyh^j:b'<7>mm^^l,zt5\,^ 

=5r, ft2a^.^fcJ;t/"jDXtt{c<lix^fci:C,t;, 

[0005] 

[il®$-|ffg^-ri.7ti6£^#g] ^BJ^^^fl, Nb^O.2 % 
(wt%, l.:JlT#lc%) J.Xli^.jD-t-g>CttJ;oT. 

±#$r«I;ti.*»!:l>3,^i:tc^SLTllSfe2:aia:^^. 121 
li, m.^m^. (0.005 -0.010 %) C-(0.05— 0.20 
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%) Mn-(0.01M).03%) P-(0.003 ~0.005 %) S-(l 
4.0--15.0%)Cr-(0.05 —0.20%) Ni-(0.004 --0.012 

%) N-(0.45— 0.50%) NbT\ 1g«i:*^"2 min<7)J^M^^*E 
^SSrffl t^T . ^ik^ $ Y S aa-tSi ^xm 

tCi^FesNb 5-^XfBi:Nb (C,N) i7)Xi||^Kiti» 

Sii*i0.10%J;0iffiv^-t-^*lC^i. 

fz(Df^i>. Si(i[l}§^fb7c;*-C-S>-i.^i:*^^>. 

i: t tc^iacT) Y S j&^lKT-r S <7){4» ^ixT ^ 

(c. HI ori: < , MiS-JOY S^^'S^fc^T-r^ 

[0006] C:<^± 0 ^^***S>'^i:)iXf^S*tov^T 

^J^ri^*), Nbg?Ja{cJ:^M2a-Cco3SS±# 

(4. SSiffl^Nb (C. N) l^JJ'MC. FejNb ^-'^^-ffltJ: 

0.3 %l:)±cr>libimtnl-fzb^ . ji^COSiicOKH 
■C'ti. FejNb 7-'<^ffi3tffWtiJL^-r<'5r'9. Mia<^ 
K*^"l=L<a<^-3-(:L4 3 , si-^w»*^o.i % 

zixiz X ^^m±^ttim tx Miac7)Y s ti^MmziSTF-r 

FezNb {4^^(c:^aiL iS^^iftia^Kar^-T.! i: ^io*^ 
-ytz FeaNb 7-'<^xffl<?)WaimK<7)^M{i:. ft 

tii^«:X^lHl*fL, FejNb y-^P.i^(T)(\\2) tVb 
(C, N) (7)(200) >:c7)^SitT'JtfficLf^, iiiL/iJ: 
^i:, Nb^iisanLT^.. Si-g-WM^^^iJ-r^Cihtio 
T . S^(;4o(t Y S c7)±# *r WJf -I. C: i: ifiX'^ X . 

i-^^x'%htcr>i^mzm\^. ^wn^^m-hizm-y 

fz . X iO^^li^tiWTO ta^X'hh, 
[0007] (\)mm.%X\ C : 0.02%JilT, Si : 0.10 

Mn : 0.4 m:2.0 %tlT. P : 0.04%tlT. 
S : 0.02%l:J,T, Cr : 3.0 --20%, Ni : 1.0 %mT, 
N : 0.02%J,::i.T. Nb : 0.2 -1.0 %€:#^L. ^{4Fe 

m. mx^}ij:i/mmit^tzsttLtzcri!^m. 
[00 OS] (2)±iB (i)tieaiOM(cfcv^T, 

^<7)mz$h^Z, M%T', Ti : 0.5%UT. Zr : 0.5 
%IX¥. V : 0.5 %y.Ti5J:lXAl : 0.5 %aTeOo-hi}^ 
f>«{fitl.v^-rii*^ 1 mtrzli2mii)±7:'k^-rh Z t 

tzcr^^m, 

[0009] (3)±ie {\)ttzii (2){.Z^ff)m\,Z}i\,^ 
X, ±ii.WL7^comiZ^^iZ. mM.%X\ Mo: 3.0 %i.:a 
T. Cu : 1.0 %VXTtSJ:imH : 0.3 %lilT<Oo-hi}^(:> 



n^t-t^, MJL^nxx/mm^mzmxtz 

[0 0 10] (4)±ie (D— (3)C)oib<7)\,^-nx^^l-:) 
X\ Ca : 0.03%aTt3Xt/B : 0.005 %J.:UT0^*>01 

mnitiixu'mm^mzmxfzcr't^m. 

[00 11] (5)±i£ (D— (4)c7)3*>c7)»,>-rix*^lo 

iz§m<7)mi>zi3v^x . M'^imhcrimmii. mmm mta 

mm cox^mmzx^fe^m cr, (112) ^mtnb (c. 

N) £7)(200) §SSi;£7)Jt*J0.2 l.y.T-C-J)^^i:*^fis!h 

■r-i>. m-iSi^m. MT.&}iXu'mm^mzmixfzcr^^ 

[00 12] 

[|gB«^7)^SS«0?^.«] C : 0.02%J.:ilT 
C(4. «H±fcJ:tXSnXtt^*Mt§-<i:l>7E*-C-3b'9, 0.02 
%^mi.^bZix(>mit. taJLit^^cDmrnm^mMlz^d: 
h<7)X\ 0.02%mTtll^-t-l>. ^Sttfeit/'JnXttcTJd 

0.008 %y^xTi.zmmth<7iimtLi^. 

[00 1 3] Si : 0.10%y.T 

Si {4. !ft(CfiW^7C«0-oT'$>l. . H 1 tc^L ;^ J; 

wm)imx'S\m.m.mo7:^z.^t . v&zWa ^—^ 

xmi}^ L<miii t^-r < , ^Y S t =3: 0 . ii^^BIt 
^t^^-fL-rS. Si-^*4{40.10%OTtc*!llS-r 

[ 0 0 1 4 ] Mn : 0.4 %].Xh 2.0%^ 
Mn{4, m(r>mMMtLX<r>1kmz:^LX\.^^fzib. 0.4 
%yji?S.Sn-r-l.. j§*JtCf3an-r^ ^: , MnS^Jg^L, iJD 

-i., ioT, Mn#*»{42.0 X^T. ntL<m.75% 
mT, $'^t2ifiL<{40.6 %tATi:-^^. 
[00 15] P : 0.04%l:JlT 

p{4, m^axv^-^y ^-mif^^<^mik^i^it^'^^ 

ytMX'hh<r>X''J^"'^\>mt'X\>\ X-oX. P-^*-»{40. 
04%mT, »iL<{40.03%mT. $ <i>lc»i L<{40. 

015 %i:).Tt-rh. 

[00 16] S :0.02%y.T 

S{4, m/iiXlfrm^@rF^-^isnLitz:^it^it&li 
i)\ x^yuxm<r>m^'mtx'$>m:^it2:i>^it^-^ 

i>7vmX'h?>. X-yX. ^i7)^W»(40.02%WT, Mt 

L-<{4o.oi%j.:JiTi:-r^. fzfzi. mnziSiT^it^t 

:3:x.h^z:m\'^xmm6^X'li^<^hcr>X\ TISt40.00 

2 %mmiz±if>hcoti^mt 

[00 1 7 ] Cr : 3.0 —20% 

cr{4, mwt(timxi/m±ii^iSLm-t^^iz^m^j:7tM 
X'hh. cii^.oK»iam{43.o %u)ji(ommx'mti^ 

ifi, 20%i^tX'mwthtmL<1i\nL'&cr>m^itB< 
<r>X\ 3.0 -20%<OISHi:-r^. Cr»t4. dO^WSH 
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%. X K>1&t L< lilO. 0-^17. 0%^mf(^ti^. 
[00 1 8] Ni : 1.0 %lXf 

hm.m^T^^mz-r^<7)x\ i.o %wt. *fiL<(4o. 

05M).8 %. J: 04F^L<{i0.5 M).8 %i^liHt'^.Jp 
[0 0 1 93 N : 0.02%mT 

zti(>c7M^w^^^Lx . N-gr*»{io.o2%j.:JiT, n 

[0 0 2 0] Nb: 0.2 ~1.0 % 
■t^f^ibiZlt. 0.2 %m±.cr>mut>i'JmX'hi>i}K 1.0 

%^mz.xmM-tht. 0.1 %]i)iTosiat'<5-:>Tt. 

Fe^Nb ^-^Xta^i^jltCffi^tiiL, ^coeitt. 
ar^ML^-tt^cOT, 0.2 —1.0 Xc^^MX-mu-t ^ . =5: 
fc. NbOlff* tl^^O^Wi. 0.4 @M).6 %. S4>tC 

[0021 ] ±mm^7tmiz-)}atx . ^i^i^n^mmz 
le txaTcoTtm^ma-th z t t^v^ h . 

Ti : 0.5 %\^XT 

Tifi. rfflSrl^iS-tir-I.S&II^^L.TV^i.*^". 0.5 %^ 
mtX^^\l<zmwth t . ffi±^Ti (C.N) SrWilS 

«®tt^a:^MtS-ti:-l>iOT% 0.5 Xi^Xfc^^X^S. 
tath. n±L<\.i. 8(%C+%N) tlTti"-!. 

[00 2 2] Zr: 0.5 %OT 

l>3t>«. 0.5 %S:i@;tT^n-ri.i:, m±ts:lr (C.N) 
zr^aiL, aH1±1^cr^^^l:$ii:l>co-C\ 0.5 %mTcO® 
HT-mjD-r^. 55rt5. if*t<{i. 15 (%C+%N) 

[0 0 2 3] V : 0.5 %JiilT 

V{4, rm^\Pll.^^thn^^^LX\^ht)K igfJtcS?. 

Jnt-^tffl^'v^v (c, N) rWaJL, ^ratt^^^^Mt 
$-li:l.<OT'. 0.5 %JilT<^ffiHTtt-r-l.. ifi 
LVW0^4{4, 0.03%J.:il±T% 15 (%C+%N) J,Jl 

[ 0 0 2 4 ] Al : 0. 5 %J.:JIT 

Alti, kim^^n-otz^iz. — MC, ^jgS1;tC#:t 

c7)C, N. O toft Ate J:^SH±<^ffiTarirp;ci.OT\ 0. 
005 %UJiiOi^*»'iffi LV^, L*»L-, 0.5 %g;t-C^ 

jn-rsi:jnxtt*^'i=t<iST-r.&<7)t:', 0.5 %\:xri,zm 



Xh^. ifz. 15 (%C + %N) J-::).T2r)1f7t:-rc:i:3i)'a 
[002 5] Mo: 3.0 %OT 

mi. mm^^ti^m^^L. mi§L^mco\^±i>zm^xh 
m±^(7)\^±izi,^^<7)h^7imx'ht. tzti 

L. Hoii^m^TtmX'hhhcox. 3g)Kc03Xh±#S- 
@ftl>^ci6(:, 3.0 %J.:JlTi7)|iHtjJ:a6|,cO;&Ui^, 
[0026] Cii: 1.0 %OT 

T-s>o, o.i%i.:ii±coiisjp*iw^-r*i>, jSfjt^ 
m-t^te -cu(7^)mtiiizx^m^ti:ti^<cox\ mnm 

{41.0 ?mT. if^L<{i0.15S~0.3 %^mt^^. 
[00 27] REM :0.3 %iy.T 

REM (4, La. Ce^i:'05>'^'y-< K7C*i:Y, ScCOmW 
X'h 0 . X^HDtcti S -y i y ^ i: t T^jD $ it 

mc^mizb tUz^<7)^i,iz^ <:y^;^tii^ 0.3 
;iT^Jp-ri.fcl81±*<fl£T-^^Ot:'. 0.3 xaTizMM 

[00 28] (>i : 0.03%1.:JIT 

ca(4 , xy f<7)mmm(^yx)vm t ^ ^nm-rhrnkt: 

^■thjcmxhi. L*>L^*^"4>. o.o3%^mtxmn 

X\ 0.03%OTt-ri.. 
[00 29] B : 0.005 XiiTF 

B{4. 2iX1inj:it<7)fti±i,z^^j:7mx$>h. o.m % 

z:mx.XmtU-tit^mcr,BN^^fSiVXMJi^ti^^t 

•ticr,x\ 0.005 %aTizmm-ti. tea. MtL\,-^^ 
^^mii. ^(7)m^ti-mmb^j:ho.ooo4%a±x\ *»o 

JPXttO^Mb^ni i: A ^0. 0015%lilTTJ> ^ . 

[0030] mjLm(r>m'piib<7)^wBm 

FeaNb 7-<Xffi{4. miX^r^LtzJ: 0 iz. YS<^±# 
aMIt^^CO^MC^fS < cr,X\ JnXmi^Oiiif <7)Nb{4Fe2 N 
b ^-<>!.ffli:LTi4^L=5:v^^i:*iM*tv\ i34' 
tCfc(tl>Fe2Nb 7-<Xffi<^^{4, tttiiSScOX^Ill 
*)f tCct -5 T ^1. C t t^X-^ ^ . Nb ( C , N) ><)i^5tWt 
Iffaj-r-i.T'cii^. Nb (C. N) ^TDHIlJff— i^tFeaNb iT)-?- 

ix<7)itxmiifz. zcr>xd^zLxmii!,m^<Dxm.miff 

t\ -r^i^-^FeaNb y-^X^t LTiONbiy^^iil'-^l^ti 

i:'. s itb ^m^mm^^im^-th z b *^'t'# 

i.. -etT. ISai^'fOXiSlll^T'. FejNb y-KX. 
mmtii^tl^j:^^Zbi}^i,^bLmtl.\>\ ^t3. FejN 
b y-Kxmi±. JPXHUtc1^m$il'3r<Ti>. inXf*{: 

JPXmriC^Ef'tCFeaNb ;<)>ig^±L^V^}6^ ::i'-i-C'^ 

?>zbi>^m.mx'S)?>, 

[0031] i:i±^fz?mm(omizMfz^xi±. x 
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FejNb L o. 

[0032] 

^g«2mmi7)lg4^;i*:®in-^.ffl(,^T, 0.3 %/-9t!m\WM 



100 MPa yji : A A 
80 MPa yjz, 100 MPa : A 
50 MPa yj:,. SO MPa : B 
SO MPa : C 

[0033] 

[«1 ] 



m 










it 


m ^ 
















C 


Si 


Mn 


p 


s 


Cr 


Ni 


N 


Nb 




Ti.Zr.V 


Co, Ho. REM 


B.Ca 


1 


D.005 


0. 04 


a 41 


a 013 


0.003 


15.7 


a 15 


0.008 


0.36 


a 001 










2 


0.005 


0. 08 


0. 43 


0. 021 


0.004 


15l5 


a(» 


0.007 


0.48 


a 004 




Cu/1 21 






3 


aoo5 


0. 04 


0. 43 


0. 031 


a 004 


14.5 


a 32 


0. 009 


0.48 


0.004 


Ti/0.D8 


Cd/1 18 






4 


aoo5 


0. 09 


0. 81 


0.034 


0.004 


14,5 


a 12 


0.009 


a 46 


a 052 




Cu/0. 23 






5 


aoo5 


0.04 


0. 51 


a 014 


D.004 


14.5 


0.25 


0.009 


a 47 


a 070 




Mo/152. Cu/1 16 






6" 


aoo5 


0.03 


a 45 


a 012 


0.004 


17. « 


0.22 


O.0O8 


a 37 


a 002 




WO/L89 






7 


[im 


0.07 


0. 48 


0.014 


0.006 


Its 


a 12 


0.00B 


a 45 


a 033 




Cd/1 23 


B/1 0007 




8 


aoos 


a 04 


a 51 


0.013 


0.004 


11.9 


a 33 


a 008 


0.52 


a 061 


Ti/105 


Cu/1 18.ReH/104 


Ca/1 005 




9 


aoos 


0.05 


a 43 


a 015 


0.005 


14.3 


a 23 


0.007 


a 49 


a 002 


V/113 








10 


Q.D08 


0.07 


0.U 


a 013 


0.005 


16.8 


a 05 


a 0(3 


0.49 


a 023 




Cu/1 21.KO/0. 35, RBH/l 07 




U 


aoo8 


0.07 


142 


a 019 


0.005 


16.9 


a 05 


0.0(» 


a 49 


a 043 


Zr/l (B 


Ca/ll9.Ho/113 




A 


aooe 


0.42 


0. 41 


0. 024 


0.005 


16.6 


a 15 


0.008 


a 41 


a 003 




Co/1 51 




SDS430J1L 


B 


am 


0.15 


0.43 


0. 022 


0.004 


14.5 


0.33 


0.009 


a 45 


1022 




Co/0. 12 






C 


a 013 


an 


a 40 


a 029 


a 004 


115 


0.09 




a 32 


1003 


Ti/a52 


Ca/1 11 






D 


aoo5 


ail 


a 45 


a 025 
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